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What Is Hazard Services?

‘A multi-year, multi-phase effort that modernizes how hazardous weather
products are generated by the NWS.”

1.) Hazard services for Weather Forecast Offices (WFOQOs)
2.) Hazard services for National Centers (NCs)
3.) Hazard services for Forecasting a Continuum of Environmental Threats (FACETSs)
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Recommender Framework

Input Data Source

i&)#8: NATIONAL HURRICANE CENTER

Potential Storm Surge Flooding Map (Inundation): Interactive Example

#ldeveloper.produ | 8 StormsurgeRecom 1% | () MetaData_AIRMET 5l MetaData_VAA
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Processing

B VAARecommender

i inport datetine
5 import EventFactory, GeometryFactory
© inport RecommenderTemplate

7 import logging, UFStstusHandler

s

20 temic sy
o inport

Fromscipy Ciusimort
import natplotiis Dyp\nt N

 nuny

14 from shave\y.qeome(ry inport Polygon
15 from inspect import currentframe, getframeinfo
16 inport
17 from Visus\Features inport VisualFeatures
15 inport AdvancedGeonetry

)u Class Recommender (ReconnenderTenplate. Reconnender)

S det _tuir_ ot
2 Self.logger = logging.getLogger (
24 setf. logger addHand\ertqumtusHendler uFS(e(usNand\er(

25 . . Tevel=logging. INFO) )
2 set7.logger setLovel (Logaing. INF0)

29- def definescriptMetadata(self):

31 @return: 4 dictionary cont: nformation about thi

34 metadata = {}
metadatal

metadatal e
metadatal

metadatal
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return metadata
def defineDialog(self, eventset)

@return: A dialog definition to solicit user input before running t

50 return None

def te(self, eventSet,

s6 @param eventset: A

58 @paran dis
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Project Background

e Funded through JTTI

o Joint-Technology Transfer Initiative

o Serves to ensure continuous development and transition of technological advances
into NWS operations

o Under the Weather Program Office (WPO) umbrella

e Principal Investigator: CSU-CIRA in cooperation with NOAA/ESRL/GSL: Taylor Trogdon

e Program Managers: Nathan Hardin, Darrel Kingfeld (NOAA/OAR/ESRL/GSL)

e NWS Collaborators: Jamie Rhome (NWS/NCEP/NHC); Ashley Kells (NWS/OPPSD/CP);
Daniel Nietfeld (NOAA/ESRL/GSL); Brian Zachry (NWS/NCEP/NHC); Cody
Fritz(INWS/NCEP/NHC)

e Project Lifespan:

o 2-year award - funded through FY22
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Project Purpose

Modernize the storm surge workflow/migrate into Hazard
Services

o  Current operational limitations:
m Degraded spatial resolution of the Storm Surge Watch/Warning (2.5km in GFE)

m Discontinuities between Potential Storm Surge Flooding Graphic (High-resolution
inundation mapping) and Storm Surge Watch/Warning

m Dissemination challenges of hyper-local storm surge threat
e Current zone-based approach results in over-warning
o How can Hazard Services help?
m Implement polygon-based approach - reduction in geographic extent/overwarning

m Recommender framework (uses high-resolution inundation graphic to generate
first-guess warning)

m Severity tag capability (warning hierarchy)
Common Alerting Protocol (CAP) message generation
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Where Are We?

e Currently ahead of schedule

e Beginning RLof 3

e CurrentRLof7
(demonstrated software in
operational environment)
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Milestones

03/2022: Finalize code and stage code review on VLAB

05/2022: Complete code check-in and merge into HS VLAB repository

05/2022: Final delivery of code via RPM or AWIPS Cloud Instance

08/2022: Final Evaluation of software capabilities and delivery




Proposed Forecaster Workflow \Vg

Potential Storm Surge Flooding Graphic (PSSFG) ingested into AWIPS as netcdf

Map 28 % Product Browser 2%

» GFE
v Grid
» HFR-US_HAWAII_1KM
v PSSF
+ Potential Inundation (PSSF)
+ Ground or Water Surface (SFC)

0.0 SFC

» Lightning

» Maps
» Redbook

* PSSF Sfc Potential Inundation (m)
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Proposed Forecaster Workflow

Recommender run using the PSSFG as input at native resolution (100s of meters)

CAVE File View Options Tools Volume Obs NCEP/Hydro Local Upper Air Satellte Radar MRMS SCAN Maps Help
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Proposed Forecaster Workflow \Vg

Interdepartmental Hurricane Conference "



Proposed Forecaster Workflow
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torms: ;
StormSurge ™ Hazard Information & =0

<7xml version="1.8" encoding="UTF-8"?><alert xmlns="urn:0asis:names: tc:emergency: cap|
<identifier>urn:0id:2.49.0.1.840.0. 4908218906 C6ee7a9122067ce187abs3c4acse  01.001<

<sender>w-nws .webmaster@noaa. gov</sender>
<sent>2021-08-30T18:53:00+00:00</sent>
<status>Actual</status>
<nsgType>Alert</msqType>
<scope>Public</scope>
<code>IPAWSV1.08</code>

<note/>

<info> =
<1anguage>en-Us</language> Product Editor (on integ
<category>Het</category> e
<event>Storm Surge Watch</event> StormSurge
<responseType/> WINT81 KNHC 081853
<urgency/> TCVATL

<severity/>

seertainty/>: IDA WATCH/WARNING BREAKPOINTS/ADVISORY NUMBER 5

foventCoder NWS NATIONAL HURRICANE CENTER MIAMI FL AL092621 1453 EDT
<valueName>SAME</valueName>

<value>NwS</value>

</eventCode>

<eventCode>
<valueName>NationalWeatherService</valueName>

@ 221855A 18

Type .
Category: Storm Surge v |
Type: Storm Surge Watch (SS.A) M|

.HURRICANE IDA

CAUTION. . .THIS PRODUCT ONLY APPROXIMATELY CONVEYS THE EXTENT OF
<value>SSh</value> TROPICAL CYCLONE WIND AND SURGE WATCHES AND WARNINGS. PLEASE SEE THE
</eventCode> LATEST PUBLIC ADVISORY FROM THE NATIONAL HURRICANE CENTER FOR THE
<effective>2621-08-30T18:53:00+00:00</ef fective> PRECISE LATERAL EXTENT OF WIND WATCHES AND WARNINGS ALONG THE
<onset>2021-68-30T18:53:00+60: 00</onset> COAST...AS WELL AS THE APPROXIMATE LATERAL EXTENT OF SURGE WATCHES
<expires>2021-08-30T21:00:08+00:00</expires> AND WARNINGS. THE PRECISE EXTENT OF SURGE WATCHES AND WARNINGS CAN

<senderName>NWS Ocean Prediction Center Washington DC</senderName> 2 L T t P d t BE FOUND IN THE NWS NATIONAL DIGITAL FORECAST DATABASE HAZARD GRIDS.
1.) Common Alerting ondriescis e pretiction cever mingn desentrione e o] | 2-) L€G@CY Text Produc

<description>This is for storm surge.</description> ALZ261>265-LAZS 5 50-052>070-072-074-MSZ 362100~

PrOtOCO| (CAP) message :‘.":;x“’i:;%;_wamer_gwqweh) {:;gsgét;vﬁs;‘s:‘.‘;.:ga;éﬁaazsnasazr210830729511/

<parameter>
<valueNane>VTEC</valueNane> $$
<value>/0.NEW.KWBC.SS.A.6001.210830T1853Z- 210830720512/ </value>
</paraneter> ATTN...WFO...MOB...LCH...LIX...
<parameter>
<valueNane>EAS-ORG</valueName> 8
<value>wXR</value>
</paraneter>
<parameter>
<valueNane>PIL</valueNane>
<value>TCV</value>
</paraneter>
<parameter>
<valueNane>eventEndingTine</valueName>

1 1-08-30720:51: :00</value>
</paraneter>
<parameter>
<valueNane>TIME. ..MOT. ..LOC</valueNane>
<value/>
</paraneter>

<parameter> - :
<valueName>NWSheadline</valueName> _bmud Data Editor Stormsurge_Formatter w_mmmr]

<value>STORM SURGE WATCH IN EFFECT</value>
</parameter> Issue All Dismiss

<parameter>
<valueNane>BLOCKCHANNEL</valueName> ]
i - T 3l

| {Hazard Data Editor | Stormsurge Formatter| CAP_Formatter |

o vie pose
Issue All Dismiss |
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Proposed Forecaster Workflow

PSSF Sfc Potential Inundation (m), Hazard Services i3
than 3 ft Greater than 9 ft

Outputs Include:

3.) Storm Surge
Watch/Warning KML
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2021 Hurricane Season Success

e In collaboration with the National Hurricane Center
o Hurricane Ida

e Worked with the NHC during Hurricane Ida to generate a
parallel version of the Storm Surge Watch/Warning in

real-time
e NHC forecaster used Hazard Services to compose the

warning from Adv 05 with guidance from GSL

o CAP message generated
o Legacy text product generated
o  Storm Surge Watch/Warning
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CAVE File View Options Tools Volume Obs NCEP/Hydro Local Upper Air Satellite Radar MRMS SCAN Maps Help

ik OB ANESE 2V M Frames: Mag: 1.0 - Density: 1.0 - [WarnGen] [

PSSF Sfc Potential Inundation (m), Hazard Services &3

NHC forecaster : : g ‘

7xnl version="1.8" encoding="UTF-8"?><alert +tc:emergency: capl=
<identifier>urn:0idi2,49.0.1.840.0. 4901828 906ce729122067 6 187ab53¢dace 001 0012 ‘

i - " . > <sender>w-nws . webmaster@noaa.gov</s
L v . ” " X sent>2021-08-30T18:53:00400:00</5
i ) : L : ::.:;::;;::::f‘*,;E;;,‘.‘;
generate orm ; - :

Surge s B : s R
Watch/Warningin

real-time using HS ~ EE—== . ; L . - g .
All products = ‘ 5 e e AERRLR g k
successfully = gl . v ‘ ]

Valid time seq - Clear

/
o eore Surge Watche/event>
responseType/>

</eventCode:
S 3 M o <effective>2021-08-30T18:53:00+00: cm/»yfmue»
enerated » Y [ -
<wel ~h\\v //wwi . weather .gov</web>
<value>/0.NEW.| MEL S> A WJO] 210830T1853Z-210830T20512/</value>

RG</valueNam
Lue>
/paraneter>

<parameter>
<valueNane>PIL</valueNane>

eventEndingTines/valuchome>
<value>2021-68-30720:51:0

+.MOT.. .LOC</valueNane>

<valuellane>hisheadline</valueNane>
<value>STORM SURGE WATCH IN EFFECT</value>
</paraneter>

<parameter>
valueNane>BLOCKCHANNEL</valueName>

Hazard Data Editor Stormsurge Formatter] CAP_Formatter

Issue All Dismiss

&2 S | single -
30-Aug (Mon) 31-Aug (Tue)

) x ) F) E]
T e I e

Lol A
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Frames: 171 Time: 18:552 30-Aug-21  743M of 1432M [
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Next Steps

e Implement tool to modify an existing hazard event via maps
provided by the NHC

e Implement “punch out” tool (upgrade SS.A to SSW)

e Continued software iteration working with NHC forecasters
in real-time environment

e Host evaluation at the NHC testbed via dedicated cloud
instance
o NOT currently funded through JTTI (currently via STI)
o Supports existing and future testbed activities
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Contact and Questions

Global Systems Laboratory

Evaluation and Decision Support Division
Weather Information Systems Evolution (WISE)

Nate Hardin
Program Manager for National and International Centers
nathan.hardin@noaa.gov

Taylor Trogon
Project Manager
taylor.trogdon@noaa.gov

Darrel Kingfield
Hazard Services Program Manager
darrel .kingfield@noaa.gov
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